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Investors have been involved in salt mining and shrimp farming in Non Thai
district and the surrounding areas for more than 30 years, creating a soil salinity
problem. To solve the soil salinity problem, soil salinity prediction and mapping
utilizing electromagnetic survey and multiple linear regression and geostatistics
techniques were examined in Non Thai District, Nakhon Ratchasima, Thailand. The
specific research objectives were (1) to identify and extract soil salinity forming factors
for soil salinity prediction; (2) to measure apparent soil electrical conductivity by
electromagnetic survey and to collect soil samples by field survey for soil electrical
conductivity estimation; (3) to analyze the significant soil salinity forming factors for
soil salinity prediction; (4) to predict soil salinity using multiple linear regression and
spatial interpolation technique; and (5) to identify an optimal method for predicting
soil salinity and classifying soil salinity severity. The research methodology consisted
of five components: soil salinity forming factors extraction; EM measurement and soil
samples collection; significant soil salinity forming factors identification; soil salinity
prediction and mapping; and optimal method for predicting soil salinity and classifying
soil salinity severity.

As the derived results, handheld electromagnetic sensors, EM38, were used to
measure apparent soil electrical conductivity at 413 points of three modes (HH, WV,
and HV) at different depths (0-75 cm, 0-125 cm and 0-150 cm). In the meantime, thirty
soil samples at topsoil and subsoil layers were collected for extracting chemical and
physical properties in the laboratory. Using simple linear regression analysis, the EM38
sensor was calibrated based on in situ soil electrical conductivity extraction from the
laboratory.

The results showed a strong positive relationship between ECa and ECe. R
values varied from 0.69 to 0.71, R* values varied from 0.48 to 0.51 and adjusted R?
values varied from 0.46 to 0.49. The model has a P value of less than 0.05. The total

calibrated soil electrical conductivity data were further randomly categorized into two
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datasets: the modeling dataset (70%) or 290 points and the testing dataset (30%) or
123 points for soil salinity prediction. Meanwhile, eleven significant soil salinity forming
factors for predicting soil salinity of the SCORPAN model using multicollinearity test
were pH, SAR, soil water content, mean rainfall, mean temperature, EVI, SAVI, aspect,
elevation, slope, and TWI. As a result, multiple linear regression (MLR) analysis was
applied to predict soil salinity of three modes (HH/VV/HV) with three multiple linear
equations, which provided the R* values from 0.3479 to 0.3543. The predicted maps
of three modes delivered ME values varying from -837.38 to 243.26 mS/m, RMSE values
varying from 2,326.77 to 2,557.93 mS/m and PBIAS values varying from - 14.83 to 39.94.
In the meantime, four selected interpolate techniques: IDW, OK, OCK and RK, were
directly applied to predict the soil salinity of three modes. They could provide ME
values varying from 10.41 to 37.50 mS/m, RMSE values varying from 503.90 to 1,796.76
mS/m and PBIAS values varying from-0.55 to — 2.22. Additionally, RK is a suitable
interpolation technique for soil salinity prediction for HH and HV modes. Meanwhile,
IDW is a suitable interpolation technigue for soil salinity prediction for VW mode.

Consequently, optimal metheds for soil salinity prediction between MLR and
suitable interpolation techniques were identified based on a testing dataset (123
points) using the NRMSE. As a result, the RK is an optimal method for soil salinity
prediction of HH and HV modes, while the IDW technigue is an optimal method for
soil salinity prediction of W mode. This finding indicates the advantage of an
electromagnetic survey for soil salinity survey because it can reduce the cost and time
compared with a traditional practice by the Land Development Department. However,
soil scientists must practice using the equipment and know essential spatial
interpolation tools.

School of Geoinformatics Student’s Signature__ YUratikan Jortraviktern

Academic Year 2021 Advisor’s Signature ———=0 wal Ou g

—_—




